Engraftment of adult neural progenitor cells transplanted to rat retina injured by transient ischemia.
To optimize delivery parameters for achieving engraftment, migration, and differentiation of adult neural progenitor cells transplanted to the retinas of rats after transient retinal ischemia. Retinal ischemia was induced by transiently raising the intraocular pressure. Some animals then received transplantation of green fluorescent protein (GFP)-expressing cells derived from the adult rat hippocampus and were allowed to recover for 6 hours to 9 weeks. Retinal cryosections were prepared for TUNEL analysis to determine the time course of ischemia-induced cell death, and some sections were prepared for immunohistochemistry for retinal neuronal antigens. TUNEL analysis revealed that ischemia-induced cell death peaked at 24 hours. By 96 hours, the inner nuclear (INL) and ganglion cell (GCL) layers were largely obliterated in the central retina, sparing peripheral regions. By 2 weeks after transplantation, numerous GFP-expressing cells had engrafted into the host retina, migrated to the inner retina, and extended processes. At 4 weeks, many GFP-labeled cells were present throughout the INL and displayed horizontal-, bipolar-, and amacrine cell-like morphologies. GFP-expressing cells were also present in the GCL with fibers extending into the nerve fiber layer. At 5 weeks, many GFP-expressing cells were present at the optic nerve head, and some GFP-labeled fibers were present in the optic nerve, occasionally passing through the full extent of the lamina cribrosa. Only rarely were GFP-expressing cells found that coexpressed retinal phenotypic markers at any time point examined. Adult hippocampus-derived neural progenitor cells transplanted to the subretinal space readily engraft into a host retina that has undergone ischemic injury. Many cells migrate to specific retinal cellular layers and undergo limited morphologic differentiation reminiscent of retinal neurons, including extension of processes into the optic nerve. Concurrent control studies demonstrate that optimal engraftment is achieved by subretinal delivery within a specific temporal window. These results imply that certain inductive cues may be regulated after injury, and they demonstrate the potential for adult neural progenitor cell transplantation for the treatment of retinal neurodegenerative diseases.